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AUTOMOTIVE VEHICLE SEATING COMFORT SYSTEM 

CLAIM OF PRIORITY 

5 The present invention is a continuation of U.S. Application Serial Number 

10/463,052 filed June 17, 2003, the content of which is incorporated by reference 
herein for all purposes. The present invention also claims the benefit of the priority 
of U.S. Provisional Applications Serial Number 60/407,198 filed August 29, 2002 and 
Serial Number 60/428,003 filed November 21, 2002, the contents of which are 
1 0 incorporated by reference herein for all purposes. 

FIELD OF THE INVENTION 
The present invention relates generally to automotive vehicle seats, and more 
particularly to seating comfort system for providing heating, cooling, ventilation or a 
1 5 combination thereof to an occupant of a seat of an automotive vehicle. 

BACKGROUND OF THE INVENTION 
For many years the transportation industry has been concerned with 
designing seats for automotive vehicles that provide added comfort to occupants in 

20 the seats. Various innovations in providing seating comfort are discussed in U.S. 
Patent Nos. 6,064,037; 5,921,314; 5,403,065; 6,048,024 and 6,003,950, all of which 
are expressly incorporated herein by reference for all purposes. In the interest of 
continuing such innovation, the present invention provides an improved seating 
system, insert for a seat or both, which are preferably suitable for employment within 

25 or as part of an automotive vehicle seat and which assist in providing comfort control 
to an occupant in the seat. 

There is believed to be a need for an improved system for seating comfort 
pursuant to which an insert (which is not encapsulated or otherwise sealed along its 
edges) is provided for performing the seating comfort functions. There is also 

30 believed to be a need for a system in which a blower is employed for applying 
positive pressure to blow air with a comfort system. 
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SUMMARY OF THE INVENTION 
Accordingly, the present invention provides a ventilated seat having a seating 
comfort system. The vehicle seat includes a seat cushion component and a seat 
backrest component, at least one of which provides a seat cushion and an air- 
5 permeable trim surface at the occupant contact areas of the seat. The system 
includes an insert located beneath the trim surface of each ventilated component. 
The insert includes a first layer having a heater integrated therein and a second 
layer formed of spacer material wherein the second layer defines an open space. 
The system also includes a positive pressure blower in fluid communication with the 
10 insert for moving air through the open space and at least partially past an occupant 
in the seat. A tubular structure is preferably provided in the system for providing the 
fluid communication between the insert and the fluid mover. 


BRIEF DESCRIPTION OF THE DRAWINGS 
15 The features and inventive aspects of the present invention will become more 

apparent upon reading the following detailed description, claims and drawings, of 
which the following is a brief description: 

Fig. 1 is a cut-away perspective view of a vehicle seat having a comfort 
system in accordance with an exemplary aspect of the present invention; 
20 Fig. 2 is a sectional view of a portion 2-2 of the vehicle seat of Fig. 1 ; 

Fig. 3 is a perspective view of a seat cushion suitable for use in a comfort 
system in accordance with an exemplary aspect of the present invention; and 

Fig. 4 is a perspective view of an exemplary blower housing suitable for 
application in the system of the present invention. 

25 

DETAILED DESCRIPTION OF THE INVENTION 
The present invention is predicated upon providing a seating system for an 
automotive vehicle wherein the system is configured to provide heating, cooling, 
ventilation or a combination thereof to an occupant in a seat. The system will 
30 typically include an insert having a heater and a fluid or air blower (preferably one in 
which fluids are displaced by blowing under a positive pressure). The system may 
also include a structure for facilitating fluid communication between the insert and 
the blower. The insert will typically include at least one layer, but more typically 
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includes multiple (e.g., two or three or more) layers. One of the layers incorporates a 
heater and is therefore referred to herein as a heater layer. Preferably, one or more 
of the layers is a spacer layer for providing open space for fluid flow within and 
through the insert. 

5 Referring to Figs. 1 and 2, there is illustrated a vehicle seat 10 having a pair of 

exemplary seating comfort systems 12, 14 according to a preferred aspect of the 
present invention. As shown, one system 12 may be located in a seat cushion 
component 16 of the seat 10 while the other system 14 may be located in a seat 
backrest component 18 of the seat 10. Either of the systems may be omitted as 

10 well. The systems 12, 14 are substantially identical to each other, and therefore, the 
discussion shall focus on the system 12 in the seat cushion component 16 of the 
seat 10. It shall be understood, however, that multiple systems may be employed in 
one seat and the systems may be associated with or incorporated into the seat 
cushion component 16, the seat backrest component 18, other portions of the seat 

15 1 0 or a combination thereof. 

The system 12 includes a fluid mover shown as a blower 22 in fluid 
communication with an insert 24 via a duct (e.g., a tubular structure) 26. By "tubular" 
as used herein, the shape of the tube may vary and can be rounded, have edges, 
corners or the like. The insert 24 typically includes multiple layers laminated 

20 together and preferably includes a heater for providing warmth to a seat occupant 
and an open space for ventilation fluid flow. In the preferred embodiment, the insert 
24 includes a heater layer 28 and a spacer layer 30, which are laminated and 
adhered together with an adhesive or adhesive layer 32. A preferred construction is 
one in which the insert is open at its sides and is not encapsulated. 

25 Various different types of heaters are suitable for incorporation into a car seat 

and it is contemplated that any of such heaters may be incorporated into the insert 
24 of the present invention. Such heaters typically incorporate flexible electrical 
substantially flat heating elements. As examples, a lay-wire heater, a carbon fiber 
heater or the like, which are typically supported with a backing (e.g., a cloth or fabric 

30 type backing) may be used within the insert. In a preferred embodiment, the heater 
layer 28 is a carbon fiber type heater with a backing (e.g., a non-woven layer). 
Preferably, the heater layer, the backing or both are breathable for allowing air to 
pass therethrough. One exemplary preferred heater is sold under the tradename 
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CARBOTEX® and is commercially available from W.ET. Automotive Systems, Inc. in 
Germany and/or FTG Fraser-Technik GmbH, Schleizer Strasse 56-58, D-95028 
Hot/Saale, Germany. An example of such a heater is disclosed in U.S. Patent 
6,064,037, issued May 16, 2000, herein expressly incorporated by reference for all 
5 puposes. . 

It is contemplated that a buffer layer may be incorporated into the insert 24 
adjacent the heater layer 28. Preferably, the buffer layer is a layer of gauze which is 
capable of protecting the heater layer 24 although various alternative protective 
materials may be used such as cloth, fleece or the like. Just like the other layers, it 
10 is preferable that the buffer layer is breathable or permeable for allowing fluid flow 
therethrough. 

The adhesive of the insert 24 may be supplied in layers, drops or in a variety 
of other configurations. In the preferred embodiment depicted, the adhesive layer 32 
of the insert 24 is disposed between the heater layer 28 and the spacer layer 30 for 

15 adhering the layers 28, 30 together. The adhesive layer 32 is preferably formed of a 
hot melt adhesive, although it is not necessarily required, and may be other 
adhesives as well. The adhesive may be provided as a web or otherwise and may 
be continuous or non continuous (e.g., may be applied in drops, dabs or the like). 
The adhesive layer 32 may include an adhesive selected from polyamides, 

20 polyesters, elastomers, vinyl acetates, acrylics, urethanes, olefin polymers or a 
combination thereof. Moreover, the adhesive may be formulated as desired for 
particular processing parameters or conditions. Preferably, the adhesive layer is 
substantially free of anti-blocking solutions, blowing additives, process contaminants 
or the like which might interfere with adhesive performance. As an example, one 

25 suitable hot melt adhesive is commercially available as a non-woven web under the 
tradename SPUNFAB® from Spunfab, Ltd. 175 Muffin Lane, Cuyahoga Falls, OH 
44223. 

The spacer layer 30 is preferably formed of a spacer material. The spacer 
material may be provided as a variety of synthetic materials such as plastic or 
30 polymeric materials, padding and stuffing materials, lining and carrier materials or 
the like. Preferably, the spacer material provides open space within the layer 30 
while remaining at least partially pliable or flexible. As one example, the spacer layer 
may be provided as a plurality of rubber, foam plastic or other members or fibers. 
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The members or fibers are preferably spaced apart from each other to provide open 
space therebetween while still being close enough together to provide cushion and 
support. As another example the spacer layer 30 may be formed of a 3-dimensional 
spacer fabric structure or material. 
5 In the preferred embodiment depicted, the spacer layer 30 is formed of 

polymeric (e.g., polyester) strand material that is interwoven to provide opposing 
honeycomb structures 36 (e.g., fabric panels), which are interconnected by several 
additional polymeric strand materials to provide open space 38 between the 
structures 36 while still providing cushion and support. As an example, one 

10 preferred material is sold under the tradename 3MESH® and is commercially 
available from Muller Textil GmbH, Germany or Muller Textiles, Inc., Rhode Island, 
USA. In a particularly preferred embodiment, one or more of the honeycomb 
structures 36 include a finer filament polymeric strand material than the rest of 
spacer layer 30 for assisting adhesion of the spacer layer 30 to other materials. 

15 The blower 22 of Figs. 1 and 2, a housing 40 of which is shown in Fig. 4 (e.g., 

adapted for snap fit connection to a mounting surface), may be positioned in a 
variety of locations within or outside the seat 10. Moreover, it is contemplated that 
the blower 22 may be secured to the seat 10 or to other vehicle components with a 
variety of attachments (e.g., fasteners, sewing, mating threaded attachments, quick 

20 connects, snap fits or the like). Further, it is contemplated that the blower 22 may 
include fingerguards, deflectors or the like. 

The tubular structure 26 may be supplied in a variety of configurations and 
may be integrated with or separate from a variety of components (e.g., the seat, the 
insert, the blower or the like) and preferably provides for fluid communication 

25 between the insert 24 and the blower 22. As an example, it is contemplated that the 
tubular structure 26 may be integrated into portions of the seat 10 such as the foam 
cushions. As an alternative example, the tubular structure may be supplied as a 
separate component (e.g., a separate preferably flexible tube). As still another 
alternative example, the tubular structure may be integral with the insert 24, the 

30 blower 22, the seat 10 or a combination thereof. It is also contemplated that the 
tubular structure may be provided as a combination of any of the above examples. 

In Figs. 1 and 2, the tubular structure 26 is provided by a foam cushion 34 of 
the seat 10 and the structure 26 defines a passageway 50 (e.g., through-hole) 
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extending through the foam cushion 54 for interconnecting the insert 24 and the 
blower 22 and providing fluid communication therebetween. As shown, particularly 
in Fig. 1, such a tubular structure 26, (e.g., including an enlarged passageway 50) 
may extend through the foam cushion in either the seat cushion component 16 or the 
5 seat backrest component 18 of the seat 10. In the embodiment depicted, fluid 
communication between the tubular structure 26 and the blower 22 and fluid 
communication between the tubular structure 26 and the insert 24 are substantially 
direct, however, such is not necessarily required. In a highly preferred embodiment, 
a portion of a wall of the tubular structure 26 nearest the forward edge of the seat 

10 cushion component 16 is at an angle between about 20 degrees and about 60 
degrees (e.g., about 45 degrees) relative to another portion of the wall of the tubular 
structure 26 that is nearest a rearward edge of the seat cushion component 16. 

Preferably, the tubular structure 26 provides a substantially fluid-tight (e.g., air 
tight) connection with the insert 24. To aid in this, the enlarged portion 50 may be 

15 formed, in dense form or as a foam. The walls of the tubular structure 26 are 
preferably coated or lined with a densified layer, such as by providing the tubular 
structure 26 (e.g., foam walls) with a coating such as a silicon coating, or by 
providing the tubular structure 26 with a lining (e.g., a polymer lining, a tape lining or 
the like). 

20 As an additional option, the system 10 of the present invention may include 

one or more additional sub-passageways or openings for assisting in guiding fluid 
flow between the blower 22 and the insert 24. The sub-passageways may be 
defined by structures separate from the seat 10 or the insert 24 or may be integral 
therewith. In Fig. 3, a plurality of sub-passageways 60 are supplied as channels that 

25 are formed in the foam cushion 54. Preferably, the sub-passageway 60 extends 
radially away from the passageway 50 through the cushion 54. Also, as shown in 
Fig. 3, it is contemplated that a deflector 66 (e.g., a strip of tape) may be placed over 
the passageway 50 of the cushion 54 for assisting in directing fluid radially away 
from the passageway 50 and particularly through the sub-passageways 60. 

30 The insert 24 is preferably assembled to the seat 10 by placing the insert 24 

in overlaying relation with the cushion 54 such that the insert 24 covers the 
passageway 50, the sub-passageways 60 or both. In the depicted embodiment, a 
support 70 (e.g., a plastic panel with through-holes extending therethrough) is placed 
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over the passageway 50 for providing continuity of support along with the cushion 
54. The insert 24 is then placed within one or more cavities 74 in the cushion 54. 

The insert 24 may be positioned upon the cushion 54 in a pre-assembled 
condition or the components or layers (e.g., the spacer layer, the adhesive layer, the 
5 heater layer or combinations thereof) may be applied separately. In a preferred 
embodiment, the spacer layer 30 is laminated to the heater layer 28 with the 
adhesive layer 32 therebetween to adhere the spacer layer 30 to the heater layer 28. 
It is contemplated that lamination may be effected by feeding the various layers 28, 
30, 32 to a laminator (e.g., a belt and roller laminator, a stationary laminator or the 

10 like) or otherwise. If desired, the insert 24 may be adhered, fastened or otherwise 
attached to the cushion 54 of the seat 10. 

One or more trim layers 80, 82 are assembled to the seat 10 to cover the 
cushion 54, the insert 24 or both. Preferably, the trim layers 80, 82 are fluid (e.g., 
air) permeable or breathable. In the preferred embodiment, the system 12 includes 

15 an outer trim layer 80 of permeable (e.g., perforated) leather or cloth and an inner 
trim layer 82 that is formed of a breathable padding material. As shown, the heater 
layer 28 is preferably closer to the trim layers 80, 82 than the spacer layer 30 
although not required. 

20 Operation 

In operation, the system 10 of the present invention can preferably provide 
heating, cooling, ventilation or a combination thereof to an occupant of a seat having 
the system 10. In particular, if heat is desired, electric current can be induced to 
travel through the heater layer 28 by a control unit 90 or otherwise such that the 

25 heater layer 28 can provide heat to the occupant. 

Alternatively, if cooling or ventilation is desired, the blower 22 can be operated 
via the control unit 90 or otherwise to blow air through the passageway 50, the sub- 
passageways 60 or both and through the open space 38 of the spacer layer 30 of 
the insert 24. Such air preferably flows at least partially past the occupant of the 

30 seat before or after flowing through the trim layers 80, 82 thereby providing 
ventilation to the occupant and providing convective heat transfer away from the 
occupant via the flowing air. 
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Although, it may be preferable for only the heater layer 28 or the ventilation 
system (i.e., the blower 22) to be running at one time, it is contemplated that both 
may be operated simultaneously. Moreover, it is contemplated that both the heater 
layer 28 and the ventilation system may be operated at various levels (e.g., 2, 3 or 
5 more levels of output) such as by having a blower that can operate at different levels 
or by having various levels of electricity flowing through the heater layer 28. It is also 
contemplated that the blower 22 may pull air into the open space 38, the 
passageway 50, the sub-passageways 60 or a combination thereof as well as 
pushing air into the open space 38, the passageway 50, the sub-passageways 60 or 

1 0 a combination thereof. 

It is also contemplated that one or more temperature sensors (e.g., a 
thermostat) may be included in the seating comfort system. Typically, any 
temperature sensors are near the trim layers 80, 82 for sensing a temperature 
closely related to (e.g., at or near) a temperature being experienced by an individual 

15 in the seat. In a preferred embodiment, one or more temperature sensors are 
positioned upon the heater layer 28 or upon the heater element of the heater layer. 
Also in the preferred embodiment, the one or more temperature sensors are in 
signaling communication with the control unit 90 such that the control unit 90 can 
control the blower 22, the heater layer 28 or both for attaining or maintaining a 

20 desired temperature at areas adjacent the individual and/or the temperature sensor. 

In the preferred embodiment shown, the comfort control system 10 includes a 
temperature sensor 110 just below the trim layers 80, 82 and in signaling 
communication with the control unit 90. Advantageously, the control unit 90 is 
programmed to instruct the system 10 to provide less heat and even cooling in 

25 situations where the sensor 110 senses a temperature above one or more 
predetermined threshold levels. In operation, the control unit 90 may be 
programmed to instruct the system to provide less cooling or even heating when the 
sensor 110 senses a temperature below one or more predetermined threshold 
levels. In a preferred operation mode, when the blower 22 is providing ventilation, 

30 the control unit 90 is programmed to instruct the heater layer 28 to turn on and 
provide heat while the blower 22 remains on if a first undesirably low predetermined 
temperature is sensed by the sensor 110. Then, if a second predetermined 
temperature is sensed below the first predetermined temperature, the control unit 90 
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instructs the blower 22 to turn off while the heater layer 28 continues to provide heat. 
For each of these situations, the heater layer 28 will typically be instructed by the 
control unit 90 to continue to provide heat until the temperature sensed by the sensor 
110 is at or above the first predetermined temperature and may provide heat until a 
5 third predetermined temperature above the first predetermined temperature is 
sensed. 

In another preferred operation mode, when the heater layer 28 is providing 
heat, the control unit 90 is programmed to instruct the blower 22 to turn on and blow 
air while the heater layer 28 remains on if a first undesirably high predetermined 

10 temperature is sensed by the sensor 110. Then, if a second predetermined 
temperature is sensed above the first predetermined temperature, the control unit 90 
is programmed to instruct the heater layer 28 to turn off while the blower 22 
continues to blow air. For each of these situations, the blower 22 will typically be 
instructed by the control unit 90 to continue to blow air until the temperature sensed 

15 by the sensor 110 is at or below the first predetermined temperature and may blow 
air until a third predetermined temperature below the first predetermined temperature 
is sensed. 

The preferred embodiment of the present invention has been disclosed. A 
person of ordinary skill in the art would realize however, that certain modifications 
20 would come within the teachings of this invention. Therefore, the following claims 
should be studied to determine the true scope and content of the invention 
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